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CLAIMS 



1 . A graphics system comprising a two-dimensional graphic imaging pipeline 
constructed and arranged to manipulate two-dimensional (2D) images and to 
composite separatelyVenerated three-dimensional (3D) images. 

The graphics system of claim 1 5 wherein said two-dimensional images and 
said^ljree-dimensional images are represented by pixel data. 

3. The graphics system of claim 1, wherein the graphics system comprises a 
rendering pipeline including, 

a geometric pipeline constructed and arranged to generate a two-dimensional 
image from one or moreSnodel views represented by primitive data; and 

said imaging pipelinfe 



4. The graphics system of claim 3, wherein operationaKcomponents of said 
geometric pipeline are utilized by said imaging pipelin^fo composite said separately 
generated 3D images. 



The graphics system of claim 1 5 wherein the graphics system further comprises 
a fraiwe buffer for storing pixel data to be displayed on a display device, and wherein 
said 3D images to be composited comprise: 

a storeaici^ge stored in the frame buffer; and 

a next rmage't^be composited with the stored image. 



,6^ Jhe-grapliic^§ysTem^ 

mehioiy. 



7. The graphics system of claim 5, wherein sai 
frame buffer. / 



next image is stored in said 
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8. The graphics system of claim 1, wherein said imaging pipeline is constructed 
and arranged to perform depth test and stencil test derations to composite said 3D 
images. 

The graphics system of claim 5, wherein said imaging pipeline processes 
porti^s of the next image separately and sequentially, 

iitially, a depth test is performed to determine whether the stored or 
next image ifhx> ttergnd^red at each pixel, an indication of the determination being 
stored in a memaW location associated with that pixel. 

10Sv The graphics system of claim 4, wherein said depth test is performed to 
determihe initially which of the stored and next images is to be rendered at each pixel 
based on Z cbordinate data of the stored and next images, wherein an indication of 
said selected ima^eis stored in a memory location associated with that pixel. 

The graphics system of claim 10, wherein said pixel data of said stored image 
ancf^aid next image comprise color data for each pixel, and 

/herein said imaging pipeline writes color data to the frame buffer of one of 
either saiafctored or said next image based on said indications of said selected image. 



12. The graphics<|ystem of claim 4, wherein said depth test is performed to 
determine initiallj^w^H^hof saicj/^tored and next image is to be rendered at each pixel 
based on Z coordiri^te data of the two images, and wherein said stencil test is 
performed to control suBseqhent writing of color data of the composited images to the 
frame buffer based on the initiaMetermination. 



rS. The graphics system of claim 12, wherein said initial determination and said 
subsequent filtering are performed on first and second components of said pixel data, 

wlibi^in said second component of said pixel data is processed by said imaging 
pipeline after said^imaging pipeline completes processing of said first component of 
said pixel data. "N^ 
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The graphics system of claim 5, wherein said pixel data of said next image 
includes Z coordinate data, color data and X,Y coordinate data, wherein said image 
compositing module receives said Z coordinate data and said color data over a color 
data channel, ahd said X,Y coordinate data over an address data channel. 



1 l\ The graphics system of claim 14, wherein said image compositing module 

2 comprises: 

3 \a depth buffer configured to store Z coordinate data for each pixel in a display 

4 scene; ant 

5 coordinate data of said stored image and said Z coordinate data of said next 

6 image, and to st^re Z coordinate data of either said next or stored image that passed 

7 said depth test. 



16. The graphics syste^n of claim 3, wherein said image compositing module 
comprises: 

a selector having a firsKinput connected to said color data channel, a second 
input connected to a primitive dark Z /coordinate data^hannel, and an output 
connected to said depth test module^ vA 

wherein said selector connects ^^idfirst input to said output when said 5 
image compositng module is to composite said stored and next images. 



l 1 7. The graphics system of claim 3, wherein said selector comprises a multiplexer. 



lN. 18. The graphics system of claim 9, wherein said image compositing module further 
2 cor 

a^tqicil buffer containing stencil bits for each pixel in the display scene; and 
VJ 4rs^ a stencil^tegt module constructed and arranged to update said stencil buffer 



with a predetermined'Value indicating whether said stored image or said next image 
6 pass said depth 6 test, 
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\yherein said imaging pipeline updates a color buffer with color data received 
over said coior data channel when said stencil buffer indicates said depth test passed 
and said next uHage is to be rendered at a pixel in said composited image. 

19. The graphics ofohiim 1, wherein the computer graphics system further includes 
a graphics library and graphics hardware together defining the imaging pipeline, and a 
graphics application program uWoking operations in the imaging pipeline through an 
application 4 program interface piWided by the graphics library. 

20. The graphics system of claim 19, wher^fn said graphics library comprises an 
OpenGL graphics library. 



A method for compositing 3D images in a 2D imaging pipeline to form a 



composited image comprising: 

Xing in a frame buffer a stored image including color data and Z coordinate 

processing Z coordinate data of a next image to determine whether the stored 
or next image is Wbe rendered at each pixel in the composited image; and 

replacing saiXstored color data with color data of said next image for each 
pixel at which the next linage is to be rendered in the composited image at a pixel. 

22. The method of claim 2 1, wherein said processing Z coordinate data comprises: 

transferring Z coordinate data of the next rp*age through an available data 
channel of imaging pipeline; 

depth testing the stored and next images; 

updating a depth buffer with Z (^ordinate data of a closest image; and 
recording an indication of the/closest image. 

23. The method of claim 22/wherein said available data channel is a color data 
channel. 
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24. The method of claim 2 1 , wherein the imaging pipeline consists of a color data 
channel and an address data channel, and wherein replacing the stored color data 
comprises: 

routing selectively the color data channel tofa depth test module. 

25. The method of claim 21, wherein said goring comprises: 

generating the stored image; 
storing the stored image in system memory; and 
transferring the stored image from the system memory to the frame buffer. 

26. The method of claim 22, wherein the imaging pipeline consists of a color data 
channel and an address data qnannel, and wherein said transferring Z coordinate data 
comprises: 

selecting a color jefata channel of the imaging pipeline to provide the next 
image Z coordinate dam for the depth testing; and 

transferring me next image Z coordinate data over the color data channel. 



27. The method of claim 26, wherein said transferring Z coordinate data further 
comprises: \ 

masking data wites to the color buffer to prevent the next image Z coordinate 
data from being written \o the color buffer. 




28. "^^ttje method of claim 22, wherein said recording comprises: 

performing a stencil test such that a stencil buffer^ modified to reflect 
x^imag 




whether the stored or flext image is closest to the viewpoint. 



29. The method of claim 2 1, wherein repladflg the stored color data comprises: 
transferring the image color data ovencolor data channel; 
performing stencil test such that the stencil test passes for each pixel of the 

next image that is closer to the viewpoint that the stored image; and 
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updating the color buffer in accordance with the stencil in stencil buffer 
thereby resulting in values in the color buffer ^4at correspond to pixels that passed the 
depth testing. 



0. A method for compositing a stored and a next three-dimensional image in an 
imaging/two-dimensional graphics pipeline configured to manipulate two-dimensional 
image^xepresented by X,Y address and color data to form a composited image, the 
method cbpnprising the steps of: 

1) \ storing the stored image in a frame buffer of the imaging pipeline, 
wherein said stored image includes color data and Z coordinate data; and 

2) processing successively potions of the next image through the imaging 
pipeline to select whi^h of the next or stored image is closest to a viewpoint and to 
subsequently save color oata of the selected image to the frame buffer. 

31. A graphics system comprising an imaging pipeline configured to manipulate 
two-dimensional images and to composite separately generated three-dimensional 
images, comprising, 

an image compositing module configured to perform depth testing and stencil 
testing on specific components of a next irrtage, wherein said specific components are 
separately and sequentially processed by the imaging pipeline, 

image is to be rendered at each pixel baseo^on Z coordinate data of the two 
images, and 

wherein said indetermination is used to determine subsequent writing of color 
data of the composited images to the frame buffer based on\the first determination, 

wherein said first determination is performed on Z coordinate data of the next 
image and said second determination is performed on color data\fthe next image. 

32. The graphics system of claim 31, wherein ysaid two-dimensional images and said 
three- dimensional images are represented by rfixel data. 
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33. r^Hie-giaphiGS-syste^^ wherein the graphics system comprises a 

rendering pipeline including, / 

a geometric pipeline constructed and arranged to create a two-dinfensional 
image from one or more model views defined by primitive data^nd said imaging 
pipeline. 



34. The graphics system of claim 32, whepdn said stencil test is performed to 
determine initially which of said storejHmd next images is to be rendered at each pixel 
based on Z coordinate data of the^wo images, wherein an indication of said selected 
image is stored in a memory^ocation associated with that pixel. 



35. A graphics^stem comprising a graphics application controlling a 2D imaging 
pipeline to composite a first 3D image and a second 3D image generated separately 
than the first image, wherein the pipeline processes Z coordinate data of the images to 
detenmne, for each pixel in the composited image, which of the first or second image 
igclosest to a viewpoint, and causes color data of the closest image to be stored in a 



le buffer for subsequent rendering on a display device. 
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